Abstract. With the national emphasis on energy conservation and environmental protection and as the primary energy consumption and emissions, more and more people pay attention on the energy saving of thermal power plant. In this paper, some relevant indicators for the energy saving of thermal power plant are selected ,and the improved ELECTRE based on entropy weight is applied to the comprehensive evaluation of energy saving and emission reduction in thermal power plant. Based on the information entropy, the weight coefficient of each index is determined, and the scientific and objectivity of the energy saving evaluation of thermal power plant are raised. Using ELECTRE to sort, the principle is simple and the effect is good Take five plants in an area as example, nine indicators are selected to build energy-related evaluation system. Analysis and calculation based on the evaluation model established in this paper, ultimate proof that the ELECTRE Method Based on Entropy in Comprehensive Evaluation of Power Plant in the energy saving is effective.
Introduction
In recent years, with the increasing of air pollution and the depletion of resources, the country have more attention on energy saving and environmental protection. As a major coal consumption and pollutant emissions, the energy saving and emission reduction of thermal power plant has been paid more and more attention by people. But at present, compared with the optimal operation of the thermal power plant, the comprehensive evaluation of energy saving and emission reduction in thermal power plants appears relatively backward. The paper [1] established the evaluation index system of energy saving and emission reduction in power industry, but did not give a specific evaluation method. The mathematical model of the economic comprehensive evaluation index of thermal power plant was constructed by paper [2] and paper [3] ., but the single power plant can not reflect the level of energy utilization. In the paper [4] ， the theory of fuzzy set theory is used to evaluate the energy conservation status of thermal power plant, but this method is too dependent on the experience of experts and the degree of cognition and have poor objectivity. In the paper [5] ，the entropy weight fuzzy matter element evaluation model was established to evaluate the energy saving and emission reduction in thermal power plant. In the paper [6] ，the grey correlation projection method based on TOPSIS is applied to the comprehensive evaluation of energy saving and emission reduction in thermal power plant. However, this method is more complex and the application of TOPSIS method has its limitations. That is, when the evaluation object in the environment and its own conditions is changed, the index value is changed accordingly, which is likely to cause the change of the ideal point, so that the order of discharge also changes [7] . In this paper, the ELECTRE method based on entropy weight is applied to the comprehensive evaluation of energy saving and emission reduction in thermal power plant. The weight is determined by entropy weight method, which makes the evaluation more objective removals of subjective influence. A kind of super order relationship is established through the ELECTRE method, and then to sort the program. And the principle is simple , the effect is good and there is no limit to the application. In this paper, the ELECTRE method based on entropy weight provides a simple, accurate and reliable decision-making method for the comprehensive evaluation of energy saving and emission reduction in power plant. Finally, the effectiveness of the proposed method is proved by evaluating the energy saving and emission reduction of five power plants in a certain area.
ELECTRE evaluation method based on entropy weight

Entropy Weight Method
For the decision of multi attribute scheme, the determination of weight is a very important step in the process of evaluation. The weight reflects the importance of each index, and the weight of index is directly related to the overall contribution of this index and has a great influence on the final ranking results. The weight is reasonable or not plays a vital role on the rationality of evaluation results. If the weight of an index changed, It will affect the whole evaluation results. Therefore, the weight of the solution is a very important step in multi attribute decision making.
In this paper, we use the objective weighting method: entropy weight method.The entropy weight method is a method which to determine the index weights according to the amount of information provided by the observation value of each index [8] . In general, the entropy of an index is smaller indicating that the variation degree of the index value is bigger, the amount of information provided is more and the role in the comprehensive evaluation is greater, then the weight of the index should be bigger. The entropy method is a kind of objective weighting method and has simple calculation steps, and the effective use of the index data exclude the influence of subjective factors。
Assuming that a system X may appear in several different states x1, x2,..., xm , p(xi) represents the probability of the emergence of the state xi(i＝1,2,...,m)，the information entropy E (X) of the system can be defined as：
In formula ( 
Therefore, the objective weight of each evaluation index is   1, 2,...,
ELECTRE Method
ELECTRE method is proposed by Roy [9] and then gradually improved and it is an effective method for multi attribute decision making. The key of ELECTRE method is to use the concept of super order relation, namely when the program A1 and A2 have no obvious advantages and disadvantages, decision makers believe that A1 is better than A2 to a certain degree of risk. In this way, we can get rid of the inferior scheme in the sense of super order by evaluating a series of super order relation [10] . There are many ways to establish outranking relationship. Here we use the method of net advantage value and net inferior position value proposed by Delft Van and Nijkamp and combined correction model of ELECTRE method proposed by S. M. Sun of Taiwan [11] and a simplified method based on ELECTRE ranking proposed by C. Q. Chen [12] . The steps are: 1)Identify strengths and weaknesses,
, kl C is label collection that the program k is better than the program l, and kl D is label set that the program k is inferior to the program l.
(2)Seek the relative superiority index and the relative inferiority index. The c ,d
kl kl have the following definition. Due to disadvantage matrix of traditional ELECTRE method is modified, the elements in the modified disadvantage matrix are the same as the elements in the dominant matrix, the greater the value, the higher the degree of preference. Therefore, we can get the modified weighted sum matrix through multiplication of elements in the corresponding position of the dominant matrix and the modified matrix.. the formula is: 
c K is subtraction between the weighted advantage of the scheme k relative to the other schemes and the weighted advantage of other schemes relative to the scheme k, and it reflects the weighted total net advantage of the scheme. The greater the k, the solution will be more optimal.
(6)Sort. We can sort according to the weighted total net advantage value, then we can get the final order of the enterprise from the superior to the inferior.
Comprehensive Evaluation of Energy Saving and Emission Reduction Establishment of Evaluation System
According to the actual operation of the thermal power plant, there are the following principles in the selection of indicators: 1) indicators comprehensive and not repeated; 2) it is both representative and operational, and easy to collect;Through a lot of reading related literature, we choose the following 9 indicators to build the evaluation index system: Standard Coal Consumption Rate, Power Consumption Rate of Plant, Comprehensive Energy Consumption of Ten Thousand RMB Output Value, Repeated Utilization Ratio of Industrial Water, The New Water Consumption Rate of Per kWh, The Discharge Rate of Wastewater of Per kWh, SO 2 Emissions Rate of per kWh, NO X Emissions Rate of Per kWh, Dust Emissions Rate of Per kWh. Among them, the recycling rate of industrial water is a positive indicator, the greater the value, the better, the remaining 8 indicators are negative indicators, the greater the value , the fire power plant energy saving effect is not good. These 9 indicators reflect the energy-saving and emission reduction effect in all aspects of the thermal power plant. Comprehensive consideration, these 9 indicators can fully reflect the level of energy efficiency of power plants.
Evaluation Process
Using ELECTRE method based on entropy weight to evaluate the effect of energy saving and emission reduction in thermal power plant，the general steps are:
(1)Determine the evaluation index, and list the data list of the matrix X to be evaluated.
(2)Application formula (3) and formula (4) to normalize the matrix X (3)Application type (5) - (7) 
Evaluation Results
In this paper, the ELECTRE method based on entropy weight is used to evaluate the energy saving and emission reduction effect of 5 thermal plants in a certain area. The energy saving and emission reduction targets and operation data of 5 thermal plants are shown in Table 1 . The process of comprehensive evaluation will be realized by MATLAB programming.
According to the characteristic of index (positive and negative index), the standard 0-1 transform method that mentioned above is used to standardize the data in Table 1 , and the decision matrix of standardized are shown in Table 2 .
According to the above information entropy method to obtain the objective weight and through the MATLAB, we get the objective weight of each attribute W=（0.0964 0.0888 0.0941 0.1380 0.1340 0.1347 0.1037 0.1256 0.0847）, the order of weights and the order of indicators are in agreement。 According to the ELECTRE sorting method to prepare the MATLAB program, the modified weighted sum matrix is obtained according to formula (11). 
According to the formula (12) and (13) ，we can get the net advantage shown in Table 3 . From table 3: The weighted total net advantage of the two thermal plant is the largest, so the energy saving and emission reduction effect of the two thermal plant is the best. According to the size of the weighted total net value of the thermal plant to be evaluated, we can get the order that five thermal plant energy saving and emission reduction effect from the first to the inferior: #2 thermal plant > #3 thermal plant > #4 thermal plant > #5 thermal plant > #1 thermal plant..
Combined with the operation data of thermal plant, #2thermal plant is worse than #1 thermal plan only in terms of thermal plant electricity rate, and #2 thermal plants are better than #1 thermal plant in other 8 indicators. Therefore, the energy-saving emission reduction effect of #2 thermal plant is better than #1 thermal plant.. Although the #5 thermal plant is better than #3 thermal plant in standard coal consumption rate, thermal plant power consumption rate and comprehensive energy consumption of ten thousand RMB output value. but in the other five areas,#5 thermal plant is inferior to #3 thermal plant. Thus reducing the overall results, #5 thermal plant arranged after the #3 thermal plant. In fact , #5 thermal power plant unit is relatively old and the power load is small, and #2 thermal power plant is a new power plant, energy saving measures are better.
Concluding Remarks
The comprehensive evaluation of energy saving and emission reduction in thermal power plant is a complicated problem. In this paper, by selecting 9 representative indexes of energy saving and emission reduction in thermal power plant and the effect of energy saving and emission reduction of 5 power plants is evaluated by entropy weight ELECTRE method. The weight is determined by entropy weight method, which overcomes the influence of subjective factors on the evaluate results, so that the evaluation results are more objective. And the use of ELECTRE method to sort the energy saving and emission reduction effect of power plant, and this method is simple, easy to program, easy to be operated by the operator to master. It is proved that the method can comprehensively evaluate the effect of energy saving and emission reduction, and this method provides an effective method for the comprehensive evaluation of energy saving and emission reduction in thermal power plant.
